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The aerosol-forming potential of biogenic hydrocarbons was first noted by Went [1960] . However, a quantitative understanding of aerosol formation from these molecules was lacking until recently [Hoffmann et [Lerdau, 1991] . Understanding the aerosol-forming potential of these compounds is imperative to assess the contribution of biogenically derived aerosol to regional particulate levels and the global aerosol burden. Liousse et al. [1996] included formation of organic aerosol from biogenic precursors in their global study of carbonaceous aerosols; they employed a constant aerosol yield of 5% for all biogenic species except isoprene, which does not form aerosol upon oxidation. Based on previous chamber data, Andreae and Crutzen [1997] provided an estimate of the global amount of aerosol formed annually from biogenic precursors of 30 to 270 Tg yr -1. Recent work has expanded greatly the understanding of secondary organic aerosol (SOA) formation beyond that available to Andreae and Crutzen [1997] . Accounting for new data on the aerosol-forming potential of biogenic organics, spatially and temporally resolved, compound-specific global emissions profiles, and the nonlinear nature of SOA formation allows for a sharpening of this estimate.
Secondary Organic Aerosol Formation
Experiments investigating the aerosol-forming potential of fourteen biogenic compounds have been described previously [Hoffmann et al., 1997; Griffin et al., 1999] . SOA forms through adsorptive and/or absorptive condensation or nucleation of products of gas-phase hydrocarbon oxidation [Pankow, 1994; Table 1 ). Calculated yields are also shown in Table 1 In remote areas, NO3 concentrations are expected to be very low as there is little impact from anthropogenic NOx sources. Therefore, in order to extrapolate smog chamber data to ambient conditions for these four bicyclic alkenes, the contribution of NO3 to chamber aerosol formation must be removed from that measured. To do so, the amount of parent hydrocarbon that reacted with each oxidant in each experiment must be determined. Despite the complexity of the gas-phase chemistry in these experiments, it is possible to simulate hydrocarbon consumption patterns using the SAPRC90b chemical mechanism of Carter[1990] .
In order to assess the importance of each oxidant to aerosol formation for the bicyclic alkenes, experiments in which either 03 or NO3 was the only available oxidant (a scavenger was used to consume any OH formed in the 03-alkene reaction) were performed in the dark, but at daytime temperatures. On the basis of the resulting yield information for single-oxidant systems and the gas-phase simulations, it is possible to determine the amount of organic aerosol formed from reaction with each oxidant in full-photooxidation experiments [Hoffmann et al., 1997; Griffin et al., 1999] . By subtracting the NO3 contribution, yield parameters for aerosol formation in the absence of NO3 for bicyclic alkenes have been developed (Table 1) .
In order to extrapolate chamber data to the ambient, it is important to determine if the relative hydrocarbon oxidation by OH and 03 observed in the chamber is consistent with that expected in the ambient. Global average estimates of 50 ppbv for 03 and 2.6x106 molecules cm -3 for OH do lead to relative hydrocarbon consumption patterns similar to those observed in the smog chamber for bicyclic alkenes [Griffin et al., 1999] (Table 2) . Therefore, we assume that relative consumption patterns for the other biogenic parent compounds studied in the chamber will approximate those expected in the ambient. Because the hydrocarbon oxidation consumption patterns seen in experiments are similar to those derived using globalaverage oxidant concentrations, further oxidation of firstgeneration products in the chamber should mimic appropriately such reactions occurring in the ambient. Yu et al. [1998] have shown evidence of these reactions in our chamber. Thus, it can be assumed that the aerosol yield parameters in Table 1 can be used to describe ambient aerosol formation even though experimental conditions do not mimic exactly ambient conditions in all situations. While it is expected that aerosol yield will decrease with increasing temperature, there are currently no quantitative data available to describe this phenomenon. Therefore, the parameters given here (derived for an average temperature of 310K) are used in all cases. Given that the majority of biogenic emissions occur in hot, tropical regions, this assumption may not induce a large amount of error.
Compound-Specific Emissions Inventory for Biogenic Compounds
Because the biogenic species considered exhibit a wide range of SOA yields, it is necessary to assess global-scale By applying the contributions of each species listed in Table 3 Since the formation of organic aerosol depends on the relative amounts of monoterpenes and ORVOC emitted, a second emissions scenario was constructed by using the other major biogenic inventory of Guenther et al. [1995] . In the second scenario, emissions of each species in each cell were found simply by using the ratio of emission values predicted by Miiller [1992] and Guenther et al.
[1995] (see Table 3 ). The major difference between these two estimates is that Guenther et al. [ 1995] Table 3 ). 
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